BrisSynBio is the Bristol-based Biotechnology and Biological Sciences Research Council (BBSRC)/Engineering and Physical Sciences Research Council (EPSRC)-funded Synthetic Biology Research Centre. It is one of six such Centres in the U.K. BrisSynBio's emphasis is on rational and predictive bimolecular modelling, design and engineering in the context of synthetic biology. It trains the next generation of synthetic biologists in these approaches, to facilitate translation of fundamental synthetic biology research to industry and the clinic, and to do this within an innovative and responsible research framework.
international journals [6] [7] [8] and has a strong track record of industrial engagement.
BrisSynBio's scientific focus is on the rational design and engineering of nucleic acids, lipids, peptides and proteins as structural, enzymatic and regulatory components in new biological and bio-inspired systems. BrisSynBio is organized into three research Strands:
Strand 1 -Enzyme Cascades and Cell Factories: This strand focuses on the isolation, characterization and scalable production of 'new-to-science' natural productbased therapeutics and agrochemicals. A major emphasis is polyketides, the most structurally and functionally diverse family of bioactive natural products known. These molecules represent challenging, frequently intractable targets for synthetic organic chemistry, and as such biosynthesis offers the only generally applicable route to efficient production. Exemplar projects include: engineering Transacyltransferase (AT) polyketide synthase (PKS) antibiotic gene clusters to deliver bioactive compounds, led by Willis [9] ; scalable biosynthetic platforms for polyketide production in Escherichia coli, led by Race [6] [7] [8] ; and molecular membrane engineering for nanoreactor bionetworks, led by Collinson [10] .
Strand 2 -Self-assembled Systems and Minimal Cells: This strand explores using and combining stripped-down biological components and machinery to build virus-and celllike micro-compartments. It involves the systematic inclusion and networking of engineered biomolecular and cellular components, and gene circuitry to establish biomimetic operations and modules. Achieving this vision depends critically on the construction and design of self-assembled systems, novel representations of synthetic cellularity and re-engineering of minimal cells. Exemplar projects include: developing hybrid peptide-virus nanoparticles for immunology and cell delivery, led by Woolfson [1] [2] [3] [4] ; design and construction of solar energy transducing oxidoreductase cascades within metabolic protocells, led by Mann [11] ; and engineering red blood cells as drug delivery agents and bioreactors, led by Toye [12] .
Strand 3 -Programming Complexity in Natural Systems: Strand 3 integrates modelling, cell biology and imaging to address the predictable reprogramming and control of single cells, cell populations and cells in multicellular organisms. Applications are envisaged for whole-cell biosensors for the detection, analysis and remediation of aromatic pollutants; the use of engineered cells to control cell populations; and the development of wheat strains with the potential to revolutionize wheat breeding for agriculturally important traits. Exemplar projects include: design and implementation of orthogonal components for transcriptional logic gates, led by Savery [13] ; harnessing synthetic oscillators, led by di Bernardo [14] ; and a synthetic pathway for recombination in wheat, led by Edwards [15] . The first BrisSynBio Fellow in Synthetic Biology, Gorochowski, has joined this Strand working on tools for the rational design of synthetic gene circuits [16] .
The Strands are supported by three cross-cutting Themes in: Design and Characterization of Biomolecular Components; Engineering and Modelling across Scales; and Public Engagement and Responsible Research and Innovation.
For the second of these, three computational scientists are employed to cover theoretical aspects and computational modelling and simulation. Sophisticated models can help predict the outcome of experiments, and hence inform which experiments are most likely to provide useful outcomes. Additionally, they offer powerful methods for interpreting experimental results. BrisSynBio has built upon existing close relationships between modelling and experimental groups by providing an interface across the scales of modelling that are addressed by different research groups at Bristol so that experimental researchers can readily collaborate with the appropriate group for the scale of problem they are addressing: atomistic molecular modelling and simulation, led by Sessions and co-workers [2, 3, 17] ; modelling catalytic mechanisms, led by Mulholland [18] ; and coarse-grained modelling, led by Liverpool [19] .
In Theme 3, Kent [20] All of these research activities are underpinned by major new facilities supported through the Centre grant for: highthroughput molecular biology; NMR spectroscopy and peptide synthesis; high-performance computing; microfluidics; FACS; and advanced microscopy and imaging. And to help pave the way to applications, BrisSynBio's current industrial partners include Bruker, GSK, Syngenta and UCB, through which BrisSynBio aims to realize translational outcomes in the areas of fine and specialty chemicals, medicines and healthcare, and wheat breading.
